Low doses of ionizing radiation can prevent radiation-induced colonic epithelial hyporesponsiveness to muscarinic agonists.
Colonic epithelium hyporesponsiveness to different secretagogues occurs after exposure to ionizing radiation, increasing susceptibility to bacterial translocation and intraluminal toxins. Growing evidence suggests that the biological effects of radiation might be hormetic in nature. We investigated if exposure to low doses of ionizing radiation (LDR) can prevent colon hyposecretion due to subsequent larger doses. Rats were exposed to LDR (0.05 Gy) 24 h prior to 6 Gy, high dose radiation (HDR). The cyclic adenosine monophosphate (cAMP)-mediated pathway was explored using forskolin (FSK) and the intracellular Ca2+-mediated pathway through cholinergic stimulation. Changes in the colonic epithelium at the ultrastructural level were also explored. Maximal short circuit current (Isc) response to carbachol was significantly reduced in the group exposed to 6 Gy HDR and this was completely prevented by prior exposure to LDR. Responses to both FSK and electrical field stimulation (EFS) were significantly reduced after HDR but they were not prevented by prior adaption of LDR. Hyposecretion was not prevented by the inducible nitric oxide synthase (iNOS) inhibitor L-N6-(l-iminoethyl)lysine (L-NIL) ruling out a role for iNOS-derived nitric oxide (NO) in the colonic hyposecretion associated with whole body radiation. Prior exposure to LDR diminished the deleterious effect of full HDR on the ultrastructure of colonic epithelium as colonocytes vacuolization, microvilli lost and separation between neighboring cells were less evident. Previous exposure to LDR can prevent intracellular Ca2+-mediated colonic hyposecretion associated with exposure to HDR but fails to modify cAMP-mediated hyposecretion. Morphological damage at the ultrastructural level is less evident after prior LDR.